Stem cells, differentiation and cell cycle control in pituitary.
As model of organogenesis, the pituitary gland is a relatively simple tissue; yet, we understand little of the mechanisms that determine organ size, cell number and allocation of cells to different lineages. While the discovery of cell-restricted transcription factors has led to significant insight into the mechanisms controlling differentiation and cell-specific gene expression, we still need to integrate these processes with control of organ development. The identification of pituitary stem cells has suggested mechanisms for maintenance of adult pituitary but these findings again highlight the crucial role of cell cycle control for determination of progenitor and differentiated cell numbers. We recently described the mechanisms for progenitor cell cycle exit in early pituitary development that critically depend on the cell cycle inhibitor p57Kip2. It appears that cell cycle control is independent of differentiation, indicating that separate regulatory mechanisms must be involved in each process. The role of p57Kip2 appears to be restricted to progenitor cell cycle exit and it is rather the related p27Kip1 that prevents re-entry into the cycle of differentiated cells. While these data revealed a new transient intermediate between progenitors and differentiated cells, they also raised new questions and suggested that separate signals may control differentiation and cell cycle.